For plants with unknown sensor failures, this paper presents a new design method for a self-repairing control system utilizing a nonlinear detection filter that can automatically replace the failed sensor with the backup. The detection method presented here, is based on a finite escape time of the nonlinear detection filter in the faulty situations. By detecting the exploding signal from the filter, sensor failure can be detected exactly within a prescribed detection time earlier than the finite escape time. Also, it is possible to shorten the detection time arbitrarily by adjusting the parameter of the filter. Furthermore, this paper shows a nonlinear controller so as to stabilize the overall control system with the healthy sensor. The tracking error asymptotically enters the ball of any small radius. Through several numerical experiments, the effectiveness of the proposed method is confirmed.
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